The role of peroxiredoxin II in radiation-resistant MCF-7 breast cancer cells.
Although several signaling pathways have been suggested to be involved in the cellular response to ionizing radiation, the molecular basis of tumor resistance to radiation remains elusive. We have developed a unique model system based upon the MCF-7 human breast cancer cell line that became resistant to radiation treatment (MCF+FIR30) after exposure to chronic ionizing radiation. By proteomics analysis, we found that peroxiredoxin II (PrxII), a member of a family of peroxidases, is up-regulated in the radiation-derived MCF+FIR3 cells but not in the MCF+FIS4 cells that are relatively sensitive to radiation. Both MCF+FIR3 and MCF+FIS4 cell lines are from MCF+FIR30 populations. Furthermore, the resistance to ionizing radiation can be partially reversed by silencing the expression of PrxII by PrxII/small interfering RNA treatment of MCF+FIR3 resistant cells, suggesting that PrxII is not the sole factor responsible for the resistant phenotype. The relevance of this mechanism was further confirmed by the increased radioresistance in PrxII-overexpressing MCF+FIS4 cells when compared with vector control cells. The up-regulation of the PrxII protein in radioresistant cancer cells suggested that human peroxiredoxin plays an important role in eliminating the generation of reactive oxygen species by ionizing radiation. The present finding, together with the observation that PrxII is also up-regulated in response to ionizing radiation in other cell systems, strengthens the hypothesis that the PrxII antioxidant protein is involved in the cellular response to ionizing radiation and functions to reduce the intracellular reactive oxygen species levels, resulting in increased resistance of breast cancer cells to ionizing radiation.